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(54) FLAME-RETARDANT RESIN COMPOSITION FOR LASER-MARKING AND MOLDED 
PRODUCT COMPRISING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a resin composition capable of exhibiting excellent laser- 
marking properties, flame retardance, impact and heat resistances, fluidity and thermal stability 
without deteriorating excellent mechanical characteristics essential to a thermoplastic resin and 
to provide a molded product. 

SOLUTION: This flame-retardant resin composition for laser-marking is obtained by 
compounding 100 pts.wt. of the thermoplastic resin composed of 10-50 wt.% of a graft 
copolymer prepared by carrying out graft copolymerization of a monomer mixture composed of 
an aromatic vinylic monomer, a vinyl cyanide monomer and other vinylic monomers in the 
presence of a rubber-like polymer and 50-90 wt.% of a vinylic copolymer obtained by 
copolymerizing a monomer mixture composed of an aromatic vinylic monomer, a vinyl cyanide 
monomer and other vinylic monomers with 1-30 pts.wt. of a specific aromatic phosphate 
compound and 0.0001-5 pts.wt. of carbon black and/or 0.001-5 pts.wt. of tri-iron tetroxide. 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Under existence of the gum polymer (a) 20 - 80 weight sections 40 to 90 weight % of 
aromatic vinyl system monomers (b), 10 to 50 weight % of graft copolymer (I)s which carry out 
the graft copolymerization of the monomeric mixture 80 which consists of 10 to 60 weight % of 
vinyl cyanide system monomers (c), and 0 to 80 weight % of other copolymerizable vinyl system 
monomers (d) - the 20 weight sections, 50 to 90 weight % of vinyl system copolymer (II)s which 
carry out copolymerization of the monomeric mixture which consists of 40 to 90 weight % of 
aromatic vinyl system monomers (b), 10 to 60 weight % of vinyl cyanide system monomers (c), 
and 0 to 80 weight % of other copolymerizable vinyl system monomers (d), As opposed to 
thermoplastics, ** and others, 100 weight section, A flame retardant resin composition for laser 
marking which blends aromatic phosphate compound (111)1 expressed with a following general 
formula (1) - 30 weight section and carbon black (IV)0.0001 - 0.5 weight section, and/or triiron 
tetroxide (V)0.001 - 5 weight section. 
[Chemical formula 1] 
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(It is among a formula and X are substitution or an unsubstituted phenyl group in an alkyl group 
independently respectively an allylene group of the carbon numbers 6-22, R1, R2, R3, and R4.) 0 
or a positive integer, k, and m of n are 0, 1 , or 2, respectively. However, k+m is more than [ 0 or 
less / 2 ]. 

[Claim 2]The flame retardant resin composition for laser marking according to claim 1 which 
blends further 0.2 to silicone resin (VI)4 weight section to thermoplastics 100 weight section. 
[Claim 3]The flame retardant resin composition for laser marking according to claim 1 or 2 whose 
at least one of R1, R2, R3, and R4 is a phenyl group of alkyl-group substitution of the carbon 
numbers 1-6 in a general formula (1) showing aromatic phosphate compound (HI). 
[Claim 4]The flame retardant resin composition for laser marking according to claim 1 or 2 R1, 
R2, R3, and whose R4 are the phenyl groups of alkyl-group 2 substitution of the carbon numbers 
1-6 in a general formula (1) showing aromatic phosphate compound (III). 

[Claim 5]The flame retardant resin composition for laser marking according to any one of claims 
1 to 4 which blends 0.1 to colorant (VII)5 weight section further to thermoplastics 100 weight 
section. 

[Claim 6]Flame-retardant-resin mold goods for laser marking which consist of the flame 
retardant resin composition for laser marking according to any one of claims 1 to 5. 
[Claim 7]The flame-retardant-resin mold goods for laser marking according to claim 6 whose 
mean particle diameter of particles of carbon black (IV) observed in mold goods and/or triiron 
tetroxide (V) is 2 micrometers or less. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
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2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the thermoplastic resin composition excellent in 
laser marking nature, fire retardancy, shock resistance, heat resistance, mobility, and 
lightfastness, without spoiling the original outstanding mechanical property of thermoplastics. 
[0002] 

[Description of the Prior Art]Acrylonitrile-butadiene-styrene copolymer (ABS plastics) is 
excellent in a moldability and shock-proof balance, and is broadly used for the use for OA 
equipment or home electronics. An indication according [ such mold goods ] to a character etc. 
was given in many cases, and the display with printing or the seal which used ink, such as silk 
printing and TAMPO printing, etc. has been performed conventionally. 

[0003] However, since recent years come and the marking technique by laser beams can carry 
out simple and efficiently, attention is attracted. This is the technology in which marking of resin 
becomes possible at the time of the exposure of laser beams when foaming and decomposition, 
or the resin surface carbonizes. 

[0004]How to blend carbon black or graphite into material as these technical methods (JP,S57- 
1 16620,A), (Meta) How to blend other thermoplastics to the method (JP.H8-1 12968,A) and 
rubber content styrene resin which blend the copolymer which consists of an acrylic ester 
system monomer and a vinyl system monomer to rubber content styrene resin. (JP,H9- 
100390.A) etc. — it is proposed. 

[0005] However, since most plastics are flammabilities essentially, aiming at flameproofing, 
various technology has been thought out from the problem of safety. And generally the method 
of blending a halogen series flame retardant and antimony oxide, such as a bromine compound 
with high flameproofing efficiency, with resin, and carrying out flameproofing is adopted. However, 
this method has problems, like there is much volume of smoke outbreak in the case of 
combustion. 

[0006]Then, in order to conquer the fault of the halogen series flame retardant of these in recent 
years, flame retardant resin which does not contain halogen at all has come to be desired 
strongly. As a method of carrying out flameproofing of the thermoplastics for laser marking, 
without using chlorine and brominated flame retardants, the method (JP.H8-244351 ,A) of 
blending a phosphorus series flame retardant and black iron oxide with rubber reinforced 
thermoplastic resin, etc. are proposed. 
[0007] 

[Problem to be solved by the invention] However, fire retardancy sufficient also as a constituent 
given in JP.H8-244351 ,A is hard to be acquired, When the copolymer which consists of an acrylic 
ester (meta) system monomer and a vinyl system monomer was used, even if it added the 
problem to which shock resistance falls, and other thermoplastics, the not enough problem also 
had color definition. 

[0008]This invention solves this problem and it aims at providing the resin composite which is 
excellent in shock resistance and heat resistance at the same time it gives advanced laser 
marking nature and fire retardancy to thermoplastics. 
[0009] 

[Means for solving problem]This invention by also using a silicone series compound together for 
a specific phosphorus system compound to thermoplastics further preferably, and blending the 
specific amount of carbon black and/or a triiron tetroxide with it, as a result of inquiring 



wholeheartedly that an aforementioned problem should be solved, Without spoiling the 
outstanding mechanical characteristic, laser marking nature and fire retardancy are given 
specifically, and shock resistance and mobility improve, and it finds out that the surface 
appearance after lightfastness and dry heat treatment is good. 

[0010]Namely, the flame retardant resin composition for laser marking of this invention, Under 
existence of the gum polymer (a) 20 - 80 weight sections 40 to 90 weight % of aromatic vinyl 
system monomers (b), 10 to 50 weight % of graft copolymer (I)s which carry out the graft 
copolymerization of the monomeric mixture 80 which consists of 10 to 60 weight % of vinyl 
cyanide system monomers (c), and 0 to 80 weight % of other copolymerizable vinyl system 
monomers (d) - the 20 weight sections, 50 to 90 weight % of vinyl system copolymer (II)s which 
carry out copolymerization of the monomeric mixture which consists of 40 to 90 weight % of 
aromatic vinyl system monomers (b), 10 to 60 weight % of vinyl cyanide system monomers (c), 
and 0 to 80 weight % of other copolymerizable vinyl system monomers (d), Aromatic phosphate 
compound (111)1 expressed with a following general formula (1) - 30 weight section and carbon 
black (IV)0.0001 - 0.5 weight section, and/or triiron tetroxide (V)0.001 - 5 weight section are 
blended to thermoplastics, ** and others, 100 weight section. 
[0011] 

[Chemical formula 2] 
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(It is among a formula and X are substitution or an unsubstituted phenyl group in an alkyl group 
independently respectively the allylene group of the carbon numbers 6-22, R1, R2, R3, and R4.) 0 
or a positive integer, k, and m of n are 0, 1, or 2, respectively. However, k+m is more than [ 0 or 
less / 2]. 
[0012] 

[Mode for carrying out the invention]The resin composite of this invention is explained 
concretely below. 

[0013]Graft copolymer (I) in this invention is under the gum polymer (a) 20 - 80 weight-section 
existence. 40 to 90 weight % of aromatic vinyl system monomers (b), It is a graft copolymer 
which carries out the graft copolymerization of the monomeric mixture 80 which consists of 10 
to 60 weight % of vinyl cyanide system monomers (c), and 0 to 80 weight % of other 
copolymerizable vinyl system monomers (d) - the 20 weight sections. The copolymer which has 
not carried out a graft to graft copolymer (I) here with the material which usually took the 
structure which carried out graft copolymerization to the gum polymer is also contained. 
[0014]As the above-mentioned gum polymer (a), glass transition temperature is preferred for a 
thing 0 ** or less, and diene system rubber is used preferably. Specifically Polybutadiene, a 
styrene butadiene copolymer, an acrylonitrile butadiene copolymer, Acrylic rubbers, such as 
diene system rubbers, such as a block copolymer of styrene butadiene and an acrylic acid butyl- 
butadiene copolymer, and polybutyl acrylate, polyisoprene, an ethylene-propylene-diene system 
ternary polymerization object, etc. are mentioned. Polybutadiene or a butadiene copolymer is 
especially preferred. 

[0015]Especially although the diameter of a rubber particle in particular of a gum polymer (a) is 
not restricted, its mean particle diameter of a rubber particle is preferred 0.10-0.60 micrometer 
in respect of shock resistance [ what / is 0.15-0.50 micrometer ]. 

[0016]Especially styrene is preferred although styrene, alpha-methylstyrene, vinyltoluene, o- 
ethylstyrene, p-t-butylstyrene, etc. are mentioned as an aromatic vinyl system monomer (b) 
used for graft copolymer (I) and vinyl system copolymer (II). 

[0017]Although acrylonitrile, a methacrylonitrile, ethacrynitrile, etc. are mentioned as a vinyl 
cyanide system monomer (c) used for graft copolymer (I) and vinyl system copolymer (II), 
especially acrylonitrile is preferred in respect of shock resistance. 

[0018]As a copolymerizable vinyl system monomer (d) of others which are used for graft 
copolymer (I) and vinyl system copolymer (II), Maleimide system monomers, such as maleimide, 
N-methylmaleimide, and N-phenylmaleimide, Acrylic acid, methacrylic acid, maleic acid, a maleic 
anhydride, phthalic acid, alpha, such as alpha, such as itaconic acid, beta-unsaturated carboxylic 



acid and its anhydride, methyl acrylate, and butyl acrylate, beta-unsaturated carboxylic acid 
ester, acrylamide, etc. can be used, and N-phenylmaleimide and methyl methacrylate are 
especially preferred in respect of a moldability. 

[0019]The aromatic vinyl system monomer (b) of the monomeric mixture used in graft copolymer 
(I) is 50 to 80 weight % preferably 40 to 90weight %. The mobility of the fire-resistant 
thermoplastic resin composition for laser marking in which an aromatic vinyl system monomer (b) 
is obtained at less than 40 weight % is not enough, and if 90 weight % is exceeded, the shock 
resistance of the fire-resistant thermoplastic resin composition for laser marking obtained is not 
enough. A vinyl cyanide system monomer (c) is 20 to 50 weight % preferably ten to 60weight %. 
The shock resistance of the fire-resistant thermoplastic resin composition for laser marking 
which will be obtained if a vinyl cyanide system monomer (c) is less than 10 weight % is not 
enough, and if 60 weight % is exceeded, the mobility of the fire-resistant thermoplastic resin 
composition for laser marking obtained is not enough. Other copolymerizable vinyl system 
monomers (d) are 0 to 70 weight % preferably zero to 80weight %. If other copolymerizable vinyl 
system monomers (d) exceed 80 weight %, the shock resistance of the fire-resistant 
thermoplastic resin composition for laser marking obtained is not enough. 
[0020]The rate of the gum polymer at the time of obtaining graft copolymer (I) (a) and a 
monomeric mixture needs to carry out the graft polymerization of the monomeric mixture 80 - 
the 20 weight sections under existence of the gum polymer (a) 20 - 80 weight sections. The 
shock resistance of the fire-resistant thermoplastic resin composition for laser marking in which 
a gum polymer (a) is obtained by less than 20 weight sections is not enough, and if 80 weight 
sections are exceeded, the mobility of the fire-resistant thermoplastic resin composition for 
laser marking obtained is not enough. 

[0021]Graft copolymer (I) can be obtained by the publicly known polymerizing method. For 
example, it can obtain by the method of supplying continuously the solution of the radical 
generator which dissolved in the mixture and emulsifier of the monomer and the chain transfer 
agent to a polymerization vessel, and carrying out an emulsion polymerization under existence of 
latex of a gum polymer (a), etc. 

[0022]Graft copolymer (I) may contain the copolymer which has not carried out a graft besides 
the material which took the structure which carried out the graft to the gum polymer (a). 
Although the graft rate of a graft copolymer (B) does not have restriction in particular, in order 
to obtain the resin composite where shock resistance and gloss are balanced and which is 
excellent, 30 to 120 weight % is preferred. Here, a graft rate is computed by a following formula. 
Although not restricted especially as the characteristic of the copolymer which has not carried 
out graft rate (%) =[amount of vinyl system copolymers >/<rubber content of graft copolymer> 
which carried out graft polymerization to < gum polymer] x100 graft, The range of 0.25 - 0.55 
dl/g is especially used for the limiting viscosity [eta] (it measures at 30 **) of the methyl-ethyl- 
ketone extractives of graft copolymer (I) preferably in respect of shock resistance 0.2 to 0.6 
dl/g. 

[0023]Vinyl system copolymer (II) in the fire-resistant thermoplastic resin composition for laser 
marking of this invention, Copolymerization of the monomeric mixture which consists of 40 to 90 
weight % of aromatic vinyl system monomers (b), 10 to 60 weight % of vinyl cyanide system 
monomers (c), and 0 to 80 weight % of other copolymerizable vinyl system monomers (d) can be 
carried out, and it can be blended 50 to 90weight %. Here, the aromatic vinyl system monomer (b) 
in a monomeric mixture is 50 to 80 weight % preferably 40 to 90weight %. The mobility of the fire- 
resistant thermoplastic resin composition for laser marking in which an aromatic vinyl system 
monomer (b) is obtained at less than 40 weight % is not enough, and if 90 weight % is exceeded, 
the shock resistance of the fire-resistant thermoplastic resin composition for laser marking 
obtained is not enough. A vinyl cyanide system monomer (c) is 20 to 50 weight % preferably ten 
to 60weight %. The shock resistance of the fire-resistant thermoplastic resin composition for 
laser marking which will be obtained if a vinyl cyanide system monomer (c) is less than 10 weight 
% is not enough, and if 60 weight % is exceeded, the mobility of the fire-resistant thermoplastic 
resin composition for laser marking obtained is not enough. Other copolymerizable vinyl system 
monomers (d) are 0 to 70 weight % preferably zero to 80weight %. If other copolymerizable vinyl 
system monomers (d) exceed 80 weight %, the shock resistance of the fire-resistant 
thermoplastic resin composition for laser marking obtained is not enough. 

[0024]Although there is no restriction especially as a molecular weight of vinyl system copolymer 



(II), It is preferably used from the resin composite of the shock resistance limiting viscosity [eta] 
(an N.N-dimethylformamide solvent, 30 ** measurement) excelled [ shock resistance ] in the 
thing of the range of 0.4 - 0.8 dl/g especially 0.30 to 0.90 dl/g, and molding workability being 
obtained. 

[0025]The manufacturing method in particular of vinyl system copolymer (II) does not have 
restriction, and can be manufactured by the usual publicly known methods, such as a mass 
polymerization method, a suspension polymerization method, an emulsion polymerization method, 
a solution polymerization method, a massive-suspension polymerization method, and a solution- 
mass polymerization method. 

[0026]In the thermoplastics in the resin composite of this invention, the blending ratio of rubber- 
containing graft copolymer (I) and vinyl system copolymer (II) needs to be 10 to 50 weight % of 
rubber-containing graft copolymer (I)s, and 50 to 90 weight % of vinyl system copolymer (IDs. If 
rubber-containing graft copolymer (I) is less than 10 weight %, impact strength is not enough, and 
when 50 weight % is exceeded, laser marking nature is inferior. If vinyl system copolymer (II) is 
less than 50 weight %, chemical resistance is not enough, and when 90 weight % is exceeded, 
color tone stability is inferior. 

[0027]Aromatic phosphate compound (III) expressed with a following general formula (1) is 
blended with the fire-resistant thermoplastic resin composition for laser marking of this 
invention. 
[0028] 

[Chemical formula 3] 
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Although n in an upper type (1) is 0 or a positive integer, from viewpoints of the mold staining 
property at the time of shaping, etc., the condensed type aromatic phosphate to which n is 
expressed with one or more integers is used preferably. The mixture of the compound of 
different n may be used as aromatic phosphate (III) expressed with the above-mentioned formula 
(1). k in the above-mentioned formula (1) and m are 0, 1, or 2, respectively. However, k+m is 
more than [ 0 or less / 2 ]. 

[0029]X are an allylene group of the carbon numbers 6-22 among a formula (1), and R1, R2 t R3, 
and R4 mean substitution or an unsubstituted phenyl group by an alkyl group independently 
respectively. 

[0030]As an allylene group, o-phenylene group, m-phenylene group, p-phenylene group, a 
biphenylene group, a phenyleneoxy phenylene group, etc. are illustrated, and m-phenylene group 
and p-phenylene group are used preferably especially. 

[0031] Although R1, R2, R3, and R4 are substitution or an unsubstituted phenyl group in an alkyl 
group, it is preferred that at least one of R1, R2, R3, and R4 is a phenyl group of the alkyl-group 
substitution of the carbon numbers 1-6 — further — both R1 R2 R3 and R4 — although — it is 
preferred that it is a phenyl group of the alkyl-group substitution of the carbon numbers 1-6. It 
is preferred that R1, R2, R3, and R4 are the phenyl groups of alkyl-group 2 substitution of the 
carbon numbers 1-6, and the thing of 1-3 is further used preferably as a carbon number of an 
alkyl group. 

[0032]Specifically 1 ,4-phenylene-tetrakis (2,6-dimethylphenyl) phosphoric ester, 1 ,4-phenylene- 
tetrakis (3,5-dimethylphenyl) phosphoric ester, 1 ,4-phenylene-tetrakis (2,6-diethylphenyl) 
phosphoric ester, 1 ,4-phenylene-tetrakis (3,5-diethylphenyl) phosphoric ester, 1 ,4-phenylene- 
tetrakis (2,6-dipropylphenyl) phosphoric ester, 1 ,4-phenylene-tetrakis (3,5-dipropylphenyl) 
phosphoric ester, 1 ,3-phenylene-tetrakis (2,6-dimethylphenyl) phosphoric ester, 1 ,3-phenylene- 
tetrakis (3,5-dimethylphenyl) phosphoric ester, 1 ,3-phenylene-tetrakis (2,6-diethylphenyl) 
phosphoric ester, 1 ,3-phenylene-tetrakis (3,5-diethylphenyl) phosphoric ester, 1 ,3-phenylene- 
tetrakis (2,6-dipropylphenyl) phosphoric ester, 1 ,3-phenylene-tetrakis (3,5-dipropylphenyl) 
phosphoric ester, 4,4'-biphenylene tetrakis (2,6-dimethylphenyl) phosphoric ester, 4,4'- 
biphenylene tetrakis (3,5-dimethylphenyl) phosphoric ester, 4,4'-biphenylene tetrakis (2,6- 
diethylphenyl) phosphoric ester, 4,4 -biphenylene tetrakis (3,5-diethylphenyl) phosphoric ester, 
4,4'-biphenylene tetrakis (2,6-dipropylphenyl) phosphoric ester, 4,4'-************- tetrakis 



(3,5-dipropylphenyl) phosphoric ester, 1 ,4-phenylene-tetrakis (2-methylphenyl) phosphoric ester, 
1 ,4-phenylene-tetrakis (3-methylphenyl) phosphoric ester, 1 ,4-phenylene-tetrakis (4- 
methylphenyl) phosphoric ester, 1 ,4-phenylene-tetrakis (5-methylphenyl) phosphoric ester, 1 ,4- 
phenylene-tetrakis (6-methylphenyl) phosphoric ester, 1 ,3-phenylene-tetrakis (2-methylphenyl) 
phosphoric ester, 1 ,3-phenylene-tetrakis (3-methylphenyl) phosphoric ester, 1 ,3-phenylene- 
tetrakis (4-methylphenyl) phosphoric ester, 1 ,3-phenylene-tetrakis (5-methylphenyl) phosphoric 
ester, 1 ,3-phenylene-tetrakis (6-methylphenyl) phosphoric ester, 4,4-biphenylene tetrakis (2- 
methylphenyl) phosphoric ester, 4,4'-biphenylene tetrakis (3-methylphenyl) phosphoric ester, 
4,4 -biphenylene tetrakis (4-methylphenyl) phosphoric ester, 4,4'-biphenylene tetrakis (5- 
methylphenyl) phosphoric ester, 4,4'-biphenylene tetrakis (6-methylphenyl) phosphoric ester, 
**** is mentioned and especially 1 ,4-phenylene-tetrakis (2,6-dimethylphenyl) phosphoric ester, 
1 ,3-phenylene-tetrakis (2,6-dimethylphenyl) phosphoric ester, 4,4'-biphenylene tetrakis (2,6- 
dimethylphenyl) phosphoric ester, Since 1 ,4-phenylene-tetrakis (3-methylphenyl) phosphoric 
ester, 1 ,3-phenylene-tetrakis (3-methylphenyl) phosphoric ester, and 4,4 ? -biphenylene tetrakis 
(3-methylphenyl) phosphoric ester are excellent in rigidity and fire retardancy, it is desirable. 
[0033]The manufacturing method in particular of aromatic phosphate compound (III) does not 
have restriction, and for example, in a solvent, After making hydroquinone react to phosphorus 
oxychloride by the mole ratio of 2:1 substantially, hydroquinone bis(2, 6-dimethylphenyl) 
phosphate can be obtained by adding a proper quantity of 2,6-dimethylphenols and making them 
react. 

[0034]Silicone resin (VI) used for this invention is the polyorganosiloxane resin-like polymer or 
copolymer which consists of siloxane units combined chemically. 

[0035]Such a polyorganosiloxane resin-like polymer or a copolymer, Furthermore as a reactant 
functional group, to the inside of a molecule, or a molecular terminal, an epoxy group, Although 
the thing containing an acryloxy group, a methacryloxy-group, a vinyl group, a phenyl group, a N- 
beta-(N-vinyl benzyl amino) ethyl-gamma-amino alkyl hydrochrolide group, and hydroxyl can be 
used, What contained the epoxy group, the acryloxy group, and the methacryloxy-group 
especially can be used preferably. Since the thing containing especially a methacryloxy-group is 
excellent in the dispersibility in the inside of thermoplastics and shows the high flameproofing 
effect, it can be used preferably. 

[0036]The addition in the case of combining the above-mentioned silicone resin (VI) is 0.2 to 4 
weight section to thermoplastics 100 weight section, and are 0.4 - the amount part of duplexs 
still more preferably 0.3 to 3 weight section preferably. 

[0037]It becomes possible by blending the above-mentioned silicone resin with thermoplastics in 
small quantities in the range of this invention with an aromatic phosphate compound to give fire 
retardancy specifically. 

[0038] Furthermore, the resin composite of shock resistance, mobility, and heat resistance of this 
invention improves, and is excellent in lightfastness, fire retardancy not only improves, but also 
after dry heat treatment, surface appearance does not change but thermal stability is excellent. 
[0039]Carbon black (IV) excels [ weight section / 0.001 to 0.1 ] in laser marking nature 
preferably 0.0001 to 0.5 weight section. Less than 0.0001 weight sections are not enough as 
color enhancement, and when 0.1 weight section is exceeded, it is inferior to clear nature. 
[0040]Triiron tetroxide (V) excels [ weight section / 0.01 to 1 .5 ] in marking nature preferably 
0.001 to 5 weight section. Less than 0.001 weight sections are not enough as color 
enhancement, and when five weight sections are exceeded, it is inferior to clear nature. 
[0041 ]It is possible for triiron tetroxide (V) and carbon black (IV) to use either, and it is possible 
for them to use both together. If laser marking nature is insufficient and a triiron tetroxide 
exceeds five weight sections when triiron tetroxide (V) is less than 0.001 weight sections and 
carbon black is less than 0.0001 weight sections, Or if carbon black exceeds 0.5 weight sections, 
a whiteness degree and color definition will fall remarkably by foaming and carbonization. 
[0042]As for the mean particle diameter in the inside of the mold goods of carbon black and a 
triiron tetroxide, it is preferred that it is 2 micrometers or less, and it is 0.1-1.5 micrometers 
more preferably. When 2 micrometers is exceeded, color enhancement is not enough and is 
inferior to clear nature. 

[0043]The flame retardant resin composition for laser marking of this invention can blend 
colorant (VII) further. 

[0044]it not being limited but accepting necessity in a publicly known thing especially with 



colorant (VII), here — arbitrary — one sort — or two or more sorts can be used, for example, 
organic system paints, inorganic system paints, and a color are mentioned, as organic system 
paints — for example, azo pigment; aceto aceto aryl — ide — a system. A pyrazolone system, a 
2,3-oxynaphthoyl aryl amide system, pulpy tool oxygen, What is chosen from the group which 
consists of metal salt of monoazo of thio pulpy tool oxygen, a 2,4,6-triamino 1 ,3-pyrimidine 
system, and a 3-cyano 4-methyl pyridone system or a disazo compound, and an azo compound, 
other organic system paints; a copper phthalocyanine, ultramarine, etc. can be used. As inorganic 
system paints, Prussian blue, copper chromate, sulfo copper chromate, titanium black, Ketchen 
black, red ocher, white titanium, etc. are mentioned. In order that these colorant may improve 
compatibility with resin, that by which the surface treatment was carried out with a silane 
coupling agent, a surface-active agent, lubricant, a silicon oxide, etc. is also contained. 
[0045]Although the amount in particular of the above-mentioned colorant used is not limited, 
usual is one to 4 weight section still more preferably 0.5 to 5 weight section preferably 0.1 to 5 
weight section to thermoplastics 100 weight section. 

[0046] Furthermore, the flame retardant resin composition for laser marking of this invention if 
needed. Fire-resistant auxiliary agents, such as fluororesin and phenol system resin, glass fiber, 
carbon fiber, Fillers, such as a metal fiber, an aramid fiber, asbestos, a potassium titanate 
whisker, Huaras Tena Ito, a glass flake, a glass bead, talc, mica, clay, calcium carbonate, barium 
sulfate, titanium oxide, and an aluminum oxide, etc. can be blended. 

[0047]In the range which furthermore does not spoil the purpose of this invention to the flame- 
retardant-resin resin composite for laser marking of this invention, a hindered phenol system, 
antioxidants, such as a phosphorus system and a sulfur system antioxidant, and a 
thermostabilizer and an ultraviolet ray absorbent (for example, resorcinol.) lubricant, such as 
salicylate, benzotriazol, and benzophenone, and mold lubricant (montanic acid and its salt.) The 
ester, its half ester, stearyl alcohol, Stera AMAIDO, an ethylene wax, etc. can add one or more 
sorts of usual additive agents, such as coloration inhibitor (phosphite, hypophosphite, etc.), a 
nucleating additive, a plasticizer, and a spray for preventing static electricity. 
[0048]The flame retardant resin composition for laser marking of this invention is usually 
manufactured by a publicly known method. For example, rubber-containing graft copolymer (I), 
vinyl system copolymer (II), aromatic phosphate compound (III), carbon black (IV), and/or triiron 
tetroxide (V) — and, Preliminary mixing of silicone resin (VI) and the other required additive 
agents is carried out if needed, or an extrusion machine etc. are supplied, without carrying out 
preliminary mixing, and it is prepared by carrying out melt kneading enough in a temperature 
requirement (150 ** - 350 **). In this case, for example, the single screw extruder provided with 
the "uni-melt" type screw, Since two axes, a triaxial extrusion machine, a kneader type kneading 
machine, etc. can be used and especially an aspect ratio is controlled, it is preferred to use it for 
a screw by making some kneading elements insertion or un-inserting. 

[0049]The flame retardant resin composition for laser marking of this invention Laser marking 
nature, It can be fabricated and used not only for fire retardancy but for a mechanical 
characteristic, heat resistance, lightfastness, and the mold goods it excels also in molding 
workability further, extrusion molding, injection moulding, press forming, etc. are possible since 
melt molding is possible, and had a film, a pipe, a rod, and the arbitrary form to wish and a size. 
Furthermore taking advantage of fire retardancy, it can use for various uses, such as housing and 
those parts, such as an electric electronic component, autoparts, machine mechanism parts, OA 
equipment, and electrical household appliances and electrical equipment. 

[0050] For example, various gear, various cases, a sensor, a LEP lamp, a connector, A socket, a 
resistor, a relay case, a switch, a coil bobbin, a capacitor, A variable condenser case, an optical 
pickup, a radiator, various tag blocks, a transformer, a plug, A printed wired board, a tuner, a 
speaker, a microphone, headphone, A size motor, a magnetic head base, a power module, 
housing, A semiconductor, a liquid crystal, a FDD carriage, a FDD chassis, a motor brush 
electrode holder, The electric electronic component represented by a parabolic antenna, 
computer associated part, etc.; A VTR part article, Television parts, an iron, a hair drier, rice 
cooker parts, microwave oven parts, Audio apparatus parts, such as an acoustic component and 
an audio laser disc (registered trademark) compact disk, The home represented by a lighting part, 
refrigerator parts, air-conditioner parts, typewriter parts, word processor parts, etc., The 
machine associated part, microscope which are represented by various bearings, such as a 
clerical work electric product part, office computer associated part, telephone associated part, 



facsimile associated part, copying machine associated part, fixture for washing, oilless bearing, 
and stern bearing, and submerged bearing, a motor part article, a writer, the typewriter, etc. The 
optical instrument, precision instrument associated part which are represented by binoculars, a 
camera, clock, etc.; An AC-dynamo terminal, Various valves, such as an AC-dynamo connector, 
an I.C. regulator, and an exhaust air gas valve, A fuel relation, an exhaust system and suction 
system various pipes, an air intake nozzle snorkel, An intake manifold, a fuel pump, engine- 
cooling-water joint, Carburetor main body, a carburetor spacer, an exhaust gas sensor, A cooling 
water sensor, an oil temperature sensor, a brake pad wear sensor, A throttle position sensor, a 
crankshaft position sensor, An air flow meter, the thermostat base for air-conditioners, a heating 
warm air flow control valve, The brush electrode holder for radiator motors, a water pump 
impeller, Turbine ** yne, windshield-wiper-motor relation parts, DEYUSUTORIBYUTA, A starting 
switch, a starter relay, the wire harness for transmission, A window OSSHA nozzle, an air 
conditioning panel switch board, the coil for fuel relation electromagnetism valves, the connector 
for fuses, horn terminals, an electric equipment article electric insulating plate, a stepping motor 
rotor, a lamp socket, a lamp reflector, It is useful in a lamp housing, a brake piston, a solenoid 
bobbin, an engine oil filter, an ignition case, etc. 
[0051] 

[Working example]In order to explain this invention still more concretely, an working example and 
a comparative example are given and explained hereafter. Number of copies in an working 
example and % show weight section and weight %, respectively, and the unit """ means an inch (1 
inch = 2.54 cm). 

[0052] Reference example 1: The preparing method of a graft copolymer is shown below in 
preparation of a graft copolymer <I-1>. A graft rate is searched for by the following method. 
Acetone was added to the specified quantity (m) of the graft copolymer, and it flowed back for 4 
hours. Insoluble matter was filtered for this solution after 8000-rpm (centrifugal force 10.000G 
(about 100x10 3 m/s 2 )) 30-minute centrifugal separation. Reduced pressure drying of this 
insoluble matter was carried out at 70 ** for 5 hours, and weight (n) was measured, 
a graft rate — = — {— [— (— n — ) - (— m — ) — x — L — ] — /— [— (— m — ) — x — L - 
-] — } — x — 100 — L means the rubber content of a graft copolymer here. 
[0053]The emulsion polymerization of 40 copies of monomeric mixtures which consist of 
acrylonitrile 30% was added and carried out styrene 70% under the existence of 60 copies (solid 
content conversion) of polybutadiene latex (the diameter of an average rubber particle of 0.3 
micrometer, 85% of a gel content). It solidified with sulfuric acid, it neutralized, washed, filtered 
and dried with caustic alkali of sodium, and the obtained graft copolymer prepared the powder- 
like graft copolymer <I-1>. 

[0054]The graft rate of the obtained graft copolymer <M> was 36%. This graft copolymer <M> 
contains the copolymer of the non-graft nature which consists of 70% of styrene structural unit, 
and acrylonitrile 30% 18.1%. The limiting viscosity of N.N-dimethylformamide extractives was 0.48 
dl/g. 

[0055] Reference example 2: Preparation styrene 70% of vinyl system copolymers <IM>, 
suspension polymerization of the monomeric mixture which consists of acrylonitrile 30% was 
carried out, and the vinyl system copolymer <IM> was prepared. The limiting viscosity of N.N- 
dimethylformamide extractives of the obtained vinyl system copolymer <IM> was 0.73. 
[0056] Reference example 3: Aromatic phosphate compound (III) 

PX200 made from Daihachi Chemical industry which is <III-1 >1 ,3-phenylene-tetrakis (2,6- 
dimethylphenyl) phosphoric ester was used. 

<III-2> resorcinol bis(phenyl)phosphate oligomer (CR733S, product made from Daihachi Chemical 
industry) was used. 

[0057] Reference example 4: Carbon black (IV) 
Mitsubishi Chemical C.B.#850 was used as <IV-1> carbon black. 
Mitsubishi Chemical C.B.#30 was used as <IV-2> carbon black. 
[0058] Reference example 5: Triiron tetroxide (V) 

The thing with a <V-1> mean particle diameter of 1 micrometer was used. 
Reference example 6 silicone-resin (IV) 

"DC4-7081" (made by Dow Corning Toray Silicone) was used as <VI— 1 > silicone resin. 
[0059]Rubber-containing graft copolymer (I) and vinyl system copolymer (II) which were prepared 
by the working examples 1-20 and the one to comparative example 9 reference examples 1 and 



2, Above mentioned aromatic phosphate compound (III), carbon black (IV), and/or triiron 
tetroxide (V), The polymer of the pellet type was manufactured by mixing silicone resin (VI) and 
other required additive agents with the compounding ratio shown in Table 1, using a 30 mmphi 
biaxial extrusion machine with a vent (the Ikegai Corp. make, PCM-30), and performing melt 
kneading and extrusion. Subsequently, with the injection molding machine (Sumitomo a heavy 
industrial machine shrine make, a pro mat 40/25), each specimen was fabricated for injection 
pressure by lower-limit pressure+1 MPa, and physical properties were measured on the following 
conditions. 

(1) Fire retardancy (UL94) 

In accordance with the valuation basis provided in UL94, fire retardancy was evaluated about the 
specimen for fire-resistant evaluation of 1/8 "thickness and 1/16" thickness (125-rnm length 
x13-mm width) obtained by injection moulding. A fire-resistant level falls in order of V-0>V- 
1>V-2>HB. 

(2) 1/2" Izod impact strength : it measured according to ASTM D256-56A, and shock resistance 
was evaluated. 

(3) Load deflection temperature : load deflection temperature was measured according to ASTM 
D648 (load: 1.82MPa), and heat resistance was evaluated. 

[0060](4) a laser marking nature measuring sample — Nd: — the YAG laser estimated by 
performing marking on the wavelength of 1064 nm. 

Whiteness degree: The whiteness degree index WI was measured for the whiteness degree of the 
laser marking portion using the color computer by Dainichiseika Colour & Chemicals Mfg. Co., 
Ltd. (KARAKOMU system), O was evaluated for the thing exceeding the WI value 60, and ** and 
less than 40 were evaluated for 40-60 as x. 

Color definition: The portion which carried out marking with laser was judged by viewing, marking 
of the thin line was carried out clearly, (O) and a little good thing were made into (**), and the 
contrast of a base color and a marking character color made the poor thing (x) for the good 
thing. 

[0061 ](5) Create a film sample (average thickness of 50 micrometers) from carbon black (IV) in 
mold goods, and the mean-particle-diameter Plastic solid of triiron tetroxide (V), cutting with 
edged tools, such as a razor, or heating a Plastic solid at 250 **, and putting a pressure with a 
press-forming machine. From the photograph of carbon black according the film sample to an 
optical microscope ("VH-Z450" by KEYENCE CORP. magnification: 1000 times), and a triiron 
tetroxide, the longest diameter of carbon black and a triiron tetroxide was measured directly, and 
it was considered as particle diameter. In order to process measurement statistically, it 
measured 1000 or more particles and asked for them by the arithmetic average. 
[0062]The measurement result of the presentation of each sample and fire retardancy, shock 
resistance, heat resistance, and laser marking nature is summarized in Table 1 and 2, and is 
shown. 

[0063]The inside of Table 1 and 2 and the comparative example 7 are comparative examples 
about the mold goods of Claim 7. 
[0064] 
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[0065] 
[Table 2] 
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[0066] 

[Effect of the Invention]The resin composite of this invention can demonstrate the outstanding 
laser marking nature, fire retardancy, shock resistance, heat resistance, mobility, and thermal 
stability, without spoiling the original outstanding mechanical property of thermoplastics. 
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(S^K XtiK*»6~2 2(DTU-U>S, Rl , R 
2 , R3 , R4 ti&^ifciLT, 7;l/*;l/g-£B&£fc 
ti#Ii(D7x-;H7$5„ n&0XH:IE<DS£ 

k, mfi^n^no, lX(i2T*§„ fib, k+ 30 
ratfOW±2W FTfe^o ) 

[0 0 12] 

[0013] (i) 

f±, =fAM£{* (a) 2 0-8 OSSSMfftTfc 5S 
(b) 4 0-9 011%, ->7>ft 
t£-/b£t|iStt ( c ) 10-60 Sfi%*5«fctf*-©flfi<D 
ttS^BIt^H-^mif* (d) 0-8 011%*?. 

ftsm*(*s^«!8 o~2 oa*aj*y97 hxmsL 40 

S£f* (I) tcti, am> nAStfi^jac^7h«M 
[0 0 14] ±IWAHfi£-{* (a) tLXtt, 

•/xyttfA^^ xf l/>-7"^7xv«7n >y ^ttfi 

7 7 U A«^-7^iy«l^4 50 



=7ctt*^{*4if^tf e»na 0 u 7?^x 

[0 0 15] iLfil^ft (a) OrJAStfP&ttlffcSiJ 

issna^ di±&?<D¥m\L?mtfo. 1 0-0. 

6 0/im v ^fC0. 15-0. 50 iimO)&(DtiW§m 

[0016] yjyhP&iM* (i) fe<fctft£x;i/&# 

(II) {cffl^S^§«5tTx;l/^maf* (b) tL 
o-lf^Xfl/X p- t -yf-^X^b^^if^ 

[0017] ^"57httfi^f* (i) feiffe^ss 
(id tfflv>«s/7yfkif^.;nK*«tt (c) t 

u dx h y/i/ftEtfajStf^tiStf, ^f(c7^u px h u 

[0 0 18] 7^7 h jt.fcryf* ( I ) te«fctfirx;HSft 
ft^ft (II) tffll^S*Oflfi»ttS^BJli38:ex;U^ 
if* (d) ULTit. N-^f;l/-?W5 
F\ N-7i-;WW? F&ifcOVb-^ 5 K3S*M 
ft, 7^U;1/«E, *#?'J;H«. vW>iS, ^kvU 



jifty&ls&UZoMMfa 7*y;Ht*f-;i>» 7*U 
;Hr7f-;l/*£<Da. /S-^ttfta/l^yllxx-r/l/, 
fc«fctf7*U/l/75 K&£*M$ffl-£t, tfn*feN-7x 

[0 0 19] ^77h«l^# (I) fc*^Tffl^S¥ 
»{**I£fett, ^S«EtT-;l/^¥** (b) tt4 0~9 
0fiM%, g?£L<(£5 0~8 0£ft%~e$3o ?J§ffi 
t£x;l/£i£fif* (b) tf4 0fi»%*iTett, t#5tl5 

tttf t-#T?*< 9 0S«%£iS;l3i:, j|5n5U-^ 
— "v— * v y ffl»«ttjftnTffitt«flBfflJ«1*!<OSMB»tt3^ 
-ttttfttft^o S^c, ->7>ftif-;l/S*fii* (c) tt 
io~6oii%, w^L<(i2 o~5 omm%-?$> 
§o 5/7>{tvf-;wfi*ji(*: (c) tti omm%*mt£ 

mim<DMWimntf-\-ftT*%<s 6 o 

m& e - j»* ( d ) « o ~ 8 o mmxiffz u < tt 20 
0-7 oss%-e*5o ^ofl&cfta^Rjii&tf-jnR 

¥m<* (d) #8 0S«%£!i*.3£, ffetiSb-lf 

[0 0 2 0] ^77 ( I ) *f#*PB© JAR 

(a) i:¥»f*?g^tli;^fil^tt, iAIi^ft 
(a) 2 0~8 0M95<E>fiqrFfc:> **(*S-&«J 8 0 

£ft (a) ^2 0a*a5*»T?tt, f#8ft3U-+P-V 

[0021] ^7 h«fi£{* ( i ) t&QMmm&&rc 

SSCfctf-CtSo MAtf^AKS^* (a) 07fv 

[0 0 2 2] ^7 7btti^ft (I) tt, rfAHS^f* 40 
(a) K^97hLfc*ig*fcofctm©ffllfc, 
h LT^£l^#«3#*#WL"tVTt>«kl/\, ^7 7f 
ttfi£<* (B) «^77F$(iWIIi4l* if« 

(C3 0- 1 2 0M%#&?3;U\, 777h$ 

?77h$ (%) = [<rfAMfi^Wc^57ha^L 
fc t£-;l/!fc&S£fl*>/< h ftl^nAt 
x l o 0 

^77 h LTVfc^&M£#©«rtti: LTtt^fdSilPiS 50 
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n&^tf, ^77htti^# (I) o^7;l/xf-;P7- 
h yRl»#©«IE*!ifi [tj] (3 0°CT«) tf, 0. 
2-0. 6d l/g> tttO. 2 5-0. 5 5 d 1/g 

[0 0 2 3] *««OW- *f-V-+>^fflH^14^ 

ffltt«rniffl««jt*it*e-;i/3fi«a^# (in tt, 75 

(b) 4 0~9 0B1%, ^7yft 
(c) 1 0-6 011% feck tPecDffico 
#fi3-njfigfct£-rt/£#a{* (d) 0~8 0li%^5> 
ft5*l#fi^«B*ftfi^LTa»), 5 0-9 0fil% 

lKH~^;l/^m*f* (b) tt, 4 0-9 011%, »£L 
<tt5 0-8 0ll%T'S5„ 7?Sj5£ti-;W6¥l{* 

(b) ^4oii%*iT(i, ftenau— y-v-* 

9 0tt%£SxSi:, f#P>ft5U— tf-v-^yyffl 

ifc, '>7>fbVf-;U3R#*ft (c) ttl 0-6 011 
%, !lfSL<(i2 0~5 0ll%^o i/7yfbtT- 
( c ) 1 0ttl%*iiSf£fc, tf&nsu- 

*WCft<, 6 0ll%?:ix^i;, f#5n3U~»f 

(d) tt0~8 oaa%w^L<tto-7 o 
So j e©ftii©«SB-Bi^*if-;n^**fr (d) #80 

[0 0 2 4] $/c, l£:i;l/*#S£f* (ID <Dft?Mt 
LTttWfcfflRtfftl^ littg [tj] (N, N-S> 
>tf;l/*;VA75« 3 0°C(fj5© #0. 3 0- 
0. 9 0 d 1 /g, t#tC0. 4-0. 8dl/g<D|f5H 

[0 0 2 5] (II) ©Hjgftttfftci&iJ 

[0 0 2 6] *»f!l!©ttK*M&*f fcfcltafcnlfflttW 
flgfC&t^T, iAtS^"77h«l^ft (I) t\£-)l 
(ID £©ffi£#J£tt, 3AtW7"77htt 
(1)1 0-5 011%, tf-^ttfi^ft (I 
I) 5 0-9 0fifi%T?£3C£#i&®T&3 o 3At 
l?777httl^ft (I) #1 0ii%*Sfc!:lSS 

s^+^-rti* < , 5 o as%^sx.§ t u— »f-v- 
*y^tt^«o \z-)Vfms&w (in #5oss% 
^/cfcif^p^tt^+^Ttt* < , 9 o mmx^m^ 

[0 0 2 7] Wb- f--7-^>^ffl»14^oJ 



(5) 
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[0 0 2 8] 



* [fb3] 



(R.O)k 



o 
■ p - 



(ORi)a 



II 

• X O P 



(OR.) 



(OR.) J 



(1) 



3-k-i 



tS (1) *©n{iOXliIE<DS»T*a65AV J*JBB#® 

±aas (i) T^ns^fs**^7x-h 
( 1 1 1 ) t l x » § n <d{ t-&m<DUi$vn*m V >T t> 
<tt\> ±aBS (i) tfok, mti, ^n^no, ixa 

2?-&£ 0 fit, k+m*<0WJ:2a"KT**o 
[0 0 2 9] S ( 1 ) r K X(iKH$(6~2 2C7U- 
Rl , R2 , R3 , R4 lift 4 Suit 

[0030] 7U-U>SfcUTtt, o-7xxl^;/ 
g, m-7i-l/yl, p-7i-L/>l, H.'7x — b 

[0 0 3 1] Rl , R2 , R3 , R4 1&7)1*>1 

STB»$fe«^lI8i07x-;l'STa65^ Rl , R 
2 , R3 , R4 ©5"£'>&< fcfc lOtfMtl ~6© 

St, Rl , R2 , R3 , R4 ©Vvf ftfetftftilS* 1 ~ 
6 ©7;l^gg$!©7 x-;l/STft« C t»i L 
l/\ SfcS&fc, Rl , R2 , R3 , R4 1 ~ 

6©7;i^i/g:::g&©7xx;i,gT-&3C£aW3: L 

[0 0 3 2] HfWjtCii. l, 4-7x-l/y-fh7 
+X (2, 6-^Vf;l/7xz;l/) U>SlXf/K 

1, 4-7x-l/y-fh74 : 7 (3, 5-i?*?-/]/7 
x-;b) ijy|x7f/k 1, 4-7i-b>-fh7 
4^X (2, 6->*if;l/7x^;l/) Uyijxx-r/k 

1, 4-7x^U>-fh7^7 (3, 5-^x7^1/7 

i-W 'J>mxfyk l, 4-7x-l/y-fh7 
+X (2, 6-i/7atf;l/7xx;l/) y>|ixf;K 
1, 4-7x^b>-fh7*X (3, 5-i>'7nk°;l/ 
7x-W 'J>ixXf;K 1, 3-7xXl/>- fh 
v+x (2, 6-i>7f;l/7x-;l/) 'Jylxxf;k 
1, 3-7xXl/y-fh7 + X (3, 5-i>'^7 L ;l/7 
xx;W ij>ixxf;k 1, 3-7xxuy--rhv 
+X (2, 6-^"if;l'7xx;|/) U>j|xXf;W 
1, 3-7iXb>-ff7+X (3, 5 -yxf;l/7 
U >SiXtiK 1, 3-y x.-Uy—fh'y 
+X (2, 6->*7nW7xX/l/) "J>iiXfA, 



1, 3-7xXl/>-fh7+X (3, 5--7'7atf;l/ 
7i-;W U^ISxxf;K 4, 4 '-E'7xxu>- 
10 rh7*X (2, 6-y^^7xx;l/) 'J^ixxf 
;k 4, 4 '-lf7xXl/>-fh7*X (3, 5-^' 
^f;l/7xx;l/) U>ixXf/K 4, 4 '-tf7xx 
l/>-fh7+X (2, 6-7xf;l7xx;l/) Uy| 
xXf;k 4, 4 '-E'7xXb>-fh7+X (3, 

5- i/*xf;|/7xx;|/) Uylxxf;k 4, 4 '-tf 
7xxl>y-fh7*X (2, 6-i/7ntf;b7xx 

U>|xxf;k 4, 4 ' -If7i-U>- r 
*X (3, 5-^aif7l/7x-;W Uy|xxr;K 
l, 4-7xxl/y-ff7+X (2-^f-)l/7xx 

20 ;U) 'J ^BgxXfVk 1, 4 -7x — U>— f h7*X 
(3-^fll/7xx;l/) ijy|xxr;k 1, 4-7x 
x|/y-fh7*X (4-^^l/7iX;W 'jy|xx 
77k 1. 4-7xxU>-f F7+X (5-^7^1/7 
xx;b) ijylxxf/b, 1, 4-7xxUy-fh7 
+x (6-^f;l/7xxW U >ixxr/K l. 3- 
7xXl/>-f F7+X (2-^i7xX/W 'J ygf 
xXflK 1, 3-7xXU>-fh7+X (3-^f- 
;l/7xx;W UyiiXf;K l. 3-7ixi/y-f 
h^+X (4-^f;l/7xx;l/) 'jyixXf;K 1, 

30 3-7xX[/y-fh7+X (5-^f;V7xx;l/) ij 

y|xxf;w l, 3-7xxi'y-f h7*x (6- 

^^l/7xx;W 'jyixXf;k 4, 4 '-tT7xX 
Uy-fF7^X (2-^f;P7xx;b) U>»xXf- 
4, 4 '-t^xxl/y-fh^X (3-^7^ 
7i-;W 'jyixxf/K 4, 4 '-Dxxi/y- 
f h7+X (4-^f;l/7xx;l/) 'Jy|xXfiK 
4, 4 '-li7xxUy-fh7*X (5-^f^7x 
x;l/) ijyilXf;k 4, 4 '-t'7xxL/y-fF 
(6-^f;l/7xxW ij>fxxf;K 
40 Ptf5h, ftfcl. 4-7xXl/>-fh7+X (2, 

6- 77f;l/7xx;l/) 'Jy|[XXf;K 1. 3-7x 
xby-fh7+X (2, 6-'77f;l/7xx;l) U > 
IxXf^ 4, 4 '-t*7iX|/y-f F7+X 

(2, 6-y7f;17xX;l/) ijyixxf/k 1, 4 
-7xX|/y-fl7+X (3-Xf-;b7xx;l) U> 
iiXf;K l, 3-7xxby-fh7+X (3-^ 
f/17xx;l/) Uy^xx-r^. 4, 4 '-tf7xxL> 
y-f F7+X (3-^f;l/7xx;l/) 'J yfxxf/l' 

50 [0 0 3 3] 7m$*X7x-ML£^ (III) ©&BS 
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tz.'<&, 2, 6-is*J L >l7 3./-)l%mmhnx-Xfcfc2 
i±Z>z.tlc&.<0>^ Fn+/y-ex (2, 6-^7 

[0 0 3 4] *i^W£lf$ffl^n^^U3->1»tfli (VI) 
£ it, lt¥mz*&£2 txtc y a ?> & 3 # U 

[0 0 3 5] ^ deO«k3ft#U*^/">n+-9-y 10 
5/7;l/*;l>fc Kn^aU FSs Fn*S/;HS*£*f 

[0 0 3 6] ±tS->Un-^g (VI) 
0. 2~4S*«T**). »$L<ttO. 3-3fi* 
[0 0 3 7] ±ffi©'>U3-^«Hfi*^*iH*X7x- 

[0 0 3 8] £5te*#gE©»flillJ£1«Jti, »tttf[p] 30 

•e-f & «n § t> © 7- & § 0 

[0 0 3 9] Hj—ftyf^yt (IV) tiO. 0 0 0 1 - 
0. »$L<(i0. 0 0 1-0. lftflW 

u— *f-v-^>^tt^«n5o o. oooissas* 
»-pt45ifeit*we(ift<s o. \mmM*&z.z 

[0 0 4 0] Hi?{t=& (V) (iO. 001-511 
SP» $?$L<{±0. 01-1. 5liW-7-+y^"tt 40 
tcfltl^o 0. 0 0 1 S«»*i*"t*tt«fttt#+#'T?tt 

[0 0 4 1 ] ESIfElt-a (V) W-*>77 7 

7 (iv) fcttH^6^-^f*ffiffl , r«cfctffe < fci' k u 

RfSilflTSCklffeJ:^, HiHbHtfc (V) 

#o. ooiasa5*s&, t)-$.y77v>?tfo. oo 
safe®, wwfi*^u<fliT-rso 50 
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[0 0 4 2] 1j-$V75vZ$5&&wmiL : ZWi<DaB 

&^x<D¥-mr-mi$ 2 ^ mwmsc t 

<> £9$?3:L<ii0. 1-1. 5)imf«„ 2)im 
[0 0 4 3] »f-V-*>'^ffllt«8tt 

ttfllgffifiSa&ti* S^igfe^] (VII) ^K^-rscttf 

[0 0 4 4] CoT?«fe£iJ (VII) fctt, #fC[E£2ft 

U; 7-feF7-feF7>;-;W F£, ^Vuyjks 2, 
f-*v</H£y-;Ht*, 2, 4, 6-hU757 

-1, 3-tJU5^y^ 3-*>77-4-*f-Jl/£U 

f y^nt / 7 »/$ kit i?x7Vit£W}% h isk. 7 71k 
wmm^tLxit, fjiyjyrji-, ^daie 

X^-t^nLII, 7^>7"7-y^, srv?xy77v 

mmummt(Dmm^ik»-r^rzibic^^ytiyf 

[0 0 4 5] ±iSafeffJOfi!ffl*tt^ti:|®£*nft^ 

*\ ^oj^ttffiflgi ooasapfc^LT, ammo. 1 
~5sagi5, »$l<so. 5-5 Mas, set*?* 
l<« i~4fiaa5T-fe§o 

[0 0 4 6] *6fc*«WOU- J «f-V-*y^ffl«S8 
ttWIBBfitttti^StciSUT, 7-y*«i, 7x7- 

mm, 75 5FWtl, 7X^7h, ^^y^yj>J>7A<7 
^Xyj, 7^X77^ F, *7X7U-^ «77(f- 
X\ v-T*. ^u-, ^^;U->7A, Mll^ 

U 7A> IWt*-*>fc«fctfB{t7^5X'>Aft£©fc* 

[0 0 4 7] Jf,t*^l^-f-^-*77"fflll 
14ffl|g^)3gffifi)t^tc W L T W© a W*** ^15 
ITfk>^-K7i/-;l/*, U>^, -Y^7^^{b[5/j 

Ii'L/y;l/->y-;K ^Uv-U—h, a>7>ut7- 
;k ^777i/7§i:') , »S"J*J:t«S»l 
>K*3j;t> ,; e©^, ^©xx-Tvk -e©/N-7xX7 
;1/, Xf7U;l/7;l'3-;k X757V-1' F*5<fctfxf- 
U>7>y7X*^) , »feRf±»J (SU^ma, &ffi'J 

[0 0 4 8] $fc*«W©U— »f-V-*>'^ffllU8tt 
«fllgfirit1*tiii«tt»]©A"ffiT?»ifi*tlSo =f 
AM^77hM^ (I) , ex;l/3Rtt]t^# (I 
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i) , ##^*x7i-Ht£* (in) , *-t^77 
•y* (iv) &u/£rcimm<f- : M (v) <&g 
{ctsc^un-y^fHi (vi) % zomoi'&m&mam 

^ LT> 1 5 0 1~ 3 5 0 °C<DU&mffllCtS^T 

mmmtzctic&iommiEtiZo zo^smz-is "x 
[0049] mou- v-v-*yymnmmm 

M#tt, ifjfttt, iffttt, ^p,t«jn:r.tt{ctf«n, 

/ n ^ yy y & x is * n ?> togftssfc <om Mc m ^ 
[0050] m%-i£. S-ffl^-, gfly-x, -fey^ 
1— y-x, x-r-yf\ 3>T;l/#lfX ny^y-tf-, 

gjg& 75 y, ^y^hEiifi, f-a— , x 

tT— > ^^D7t>> ^7F7*X /J^'t— ^ 

-> ltA7K^-X, A7-t->* a -;K f\^*Jy 

7\ ffiH, F D D + U >y i>\ FDDi/f- 30 

n D n ; VTR& rUEM, 7^nx ^7-F^ 
ttSiSSRiffi, viirUy^gpS, £«gRtf N *~ r 

X^%H'«i^«» KJBflglWu ^*gfc a p, XT 

sygRffi, *^7°7^*-g|5o n n> 7_K7n-fe>v9--8|J 

p a p*i:'{cf^$n?»^ia, -^itmsyp u pg^, ^-x^x 
vmmnwu m^mmmn^ immib&, *^bx 40 

»tefiii-S\ MMS, fcifwftfiittS, 

MjS^p, SIW, «ffigL ftp<7, SflftHtf^? 

-> -jp A^x^/.-//i z<d#ww?, mmm • w« 
ir • %^ftf$y^7\ 17 — r>f— ^xx";i/xx- 

Y>f— ^vn^-;l/H\ J8W#y?\ xy-y'y 
ffifll/kS/a'Ty K + + 7*b:?— X^ytf'-rV-, -v 
7"b*-X^-+>— , WScWX-feytf-, ?^l/K-tr>^ 50 
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Xn-y h;l/jj?s;'>3 y-fcy-tf— , 77>^'>t7h,f^' 
S/ 3 I7-7D-^^- xTayffj+T 

-*-HH£gpp a p, faXh'Jt*a>- X^-^-Xy 
-yf\ X^-^-UL/-, F7>X^7->3>ffl7^ + 
— /\— ^x, yjyW*vi/ J r—/X)]/. x73>/^ 
^1/Xy7fl«, «**B8ft*«£C#ffl3-i';K ta- 

Xffl3*^^~, *->^-5-y-;k -ilggpp a n^iSfe 

xf 7^-^-0-^-, 7^yy7h, ^y^u 
71/^^- "7yf/\^yyy\ xu-^ifxhy, y 
UX^F^ey, x>y'yt^;i/7y;W- j&'ASS 

[0 0 5 1 ] 

T" j ti^y^ ( 1 -Ty^= 2. 5 4 cm) £ 
[0 0 5 2] 1 : y^X h ±±S£{*< I — 1 >CD 

cop/T^i (m) tr-b h^*px 4 i^iaiaaELfeo ccd 

ffijft* 8 0 0 0 r p m (Mfojj 1 0 , 0 0 0 G m 1 0 
0X10' m/s 2 ) ) 3 0 

iiLfco :0^»#*7 0°CT5B#^ME^L, tt« 
(n) ^IteLfco 

^77h$= { [ (n) - (m) XL] / [ (m) x 
L] } x 1 0 0 

[0 0 5 3] t:'J7^^l>7f77X W^LMl- 

mo. 3/im, y;l/^*8 5%) 6oa5(a«^*») 

(D#ftTT'Xfl/7 7 0%, T^Vti-hV)l3 0%*> 

nfc ^7 7 f ttfi^»ttfi!B»T?»a srev - y-c^ 

ft< I - l >*iS8iLfe. 

[0 0 5 4] Sttlft^77 h«.*^f*< I — 1 >\&f 
77hW3 6%T'feoft„ i:^7 7Fftl^< I 

- i >ti, xf-yymiaWi7 0%UO*7^'jD-h 
U ;l/ 3 0 %^ 5ft«|py77h ftcOttfi^ft^ 18. 1 

7 = F uf»»©«Kttfi^ 0 . 4 8 d 1 / g T'feo /Co 
[0 0 5 5] #^i|2 : lf-;l/*J|«ft(4:<II - 1 ><0 

mm 

Xfl/>7 0%, 7^ I JP-FU;1'3 0%^6*5^ 
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nsLfco m^ntc\£-fi%nm^<u- 1 >&n, 

N - i/M-)l*)\<hT 5 F BJ»#©ttlfittStf 0 . 7 3 
T&o/c 0 

[0 0 5 6] ##W3 :35Sffli*X7x-Mfcfc1* (II 
1) 

<III— 1 > 1 . 3-7i-l/>-f h7+X (2, 6 
H (ft) SPX2 0 O^fflbfco 

<\n-2>uV>ly/-)l-\£x (7x-;l/) *X7 
i-htUiv- (CR 7 3 3 S, kAit^XM (ft) 

so ^fflu/co 

[0 0 5 7] ###J4 :1j-$>7~7v2 (iv) 
<IV- 1 >£-#y7"9-y^t LTHgft^ (ft) liC. 
B.#850£{$gfflL,/c o 

<IV-2>*-#y77'y^7i: LTHgft^ (1*) SC. 
B. #30£ffifflL/co 

[0 0 5 8] m®l5 : H&{fcH& (V) 
<V-l>¥mtL?mi /imOt^^fflLfco 
##fi?iJ6^U3->1Sfll (IV) 

<VI- 1 >isVa-ymmtLX "DC 4-7 0 8 1 " 
?*?zi--y>f- yyn-y (ft) W) Srffiffl 
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